A brief review is presented on the current progress of the photometric identification of the field red horizontal-branch stars (RHB) in the UBV, Geneva, Strömgren, Vilnius and DDO photometric systems. Stars of this type have been identified in most of structural components of the Galaxy: bulge, thin disk, thick disk and halo. However, the number of these stars and the available data about them are not sufficient for an investigation of the morphology of their color-magnitude diagram and their space density.
INTRODUCTION
More than forty years have passed since Hoyle Sz Schwarzschild (1955) interpreted the horizontal branch of globular clusters as a sequence of stars with a double energy source: helium burning in the center and hydrogen burning in the shell. The horizontal branch in the HR diagram is a sequence of core-helium-burning stars with different total masses, different helium core masses and different chemical compositions. Stars of lower masses populate the blue part of the horizontal branch (BHB), while stars of higher masses fall to the right side from the instability strip, forming the red horizontal branch (RHB). Accurate statistics and analysis of horizontal-branch stars in the galactic field could give a valuable information on stellar and galactic evolution.
The purpose of this paper is to summarize progress in the photometric identification of red horizontal-branch stars in the galactic field and to show that there is a lot left to do. The same conclusion was drawn concerning high-resolution spectroscopic studies of RHB stars which recently have been described by Tautvaisienè (1994) . The situation with blue horizontal-branch stars in the galactic field seems to be much better. A comprehensive review of BHB stars recently was presented by Philip (1994) .
DETECTION OF THE RHB STARS IN THE UBV SYSTEM
"Upgren's unclassified stars: a new type of G-giant stars?" -that was a title of Sturch & Heifer (1971) paper in which they presented UBVRI photometry for 17 stars near the North Galactic Pole for which Upgren (1962) failed to obtain luminosities from objective-prism spectra. In the U -B, R-I diagram these stars have been compared with the Hyades and nearby field dwarfs', giants with r < 100 pc, stars of the open cluster M 67 and the giant branches of a variety of globular clusters. Color indices of Upgren's hottest giants and most of his unclassified stars do not match with any of the mentioned groups. Taking into account color indices, spectral classes and proper motions, Sturch and Heifer concluded that these unclassified stars as well as Upgren's hot giants, which probably belong to the same group, are the field equivalents of the red horizontal-branch stars of metal-rich globular clusters.
Further photometric and spectroscopic observations confirmed that these stars belong to the core-helium-burning phase. However, discussions are continuing whether these stars are analogs of globular cluster RHB stars (Rose 1985 , Rose and Agostinho 1991 , Tautvaisienè 1996 or whether they are analogs of red clump stars of old, metal deficient open clusters (Norris 1987, Norris and Green 1989) . These stars are representatives of the galactic thick disk; this follows from their metallicity determinations by the mentioned authors and radial-velocities found by Stetson & Aikman (1987) .
Later successful searches for RHB stars using UB V photometry have been made by Beers et al. (1985) : 25 RHB and AGB (asymptotic giant branch) candidates have been found among 134 extremely metal-poor stars ([Fe/H] < -2) selected from 21 fields of 5° x 5° size in the southern galactic hemisphere. A (U -B)o, (Β -V)o diagram was used for this purpose. Rose L· Agostinho (1991) , using both of the RHB stars in the galactic field the Β VRI photometry and some spectral indices introduced by Rose (1984) , revealed 10 RHB candidates among stars with Β < 12.5 mag in a field covering 5° x 5° near the South Galactic Pole.
RHB STARS IN THE GENEVA PHOTOMETRIC SYSTEM
The Geneva photometric system (Rufener 1971) was tested for the possibility of identification of RHB stars in the galactic field by Grenon (1972) . He determined photometric absolute magnitudes and metal abundances for a sample of 600 G and Κ stars. A My,B 2 -V\ diagram formed from all stars with excentri city e > 0.15 and | [Fe/H] | < 0.35 showed a distribution of stars quite similar to that for the metal rich globular clusters, such as 47 Tue. The red horizontal branch was clearly distinct from the red giant branch. However, it was noticed that the RHB candidates do not show any detectable photometric peculiarity and their identification needs an additional kinematic criterion in order to separate them from the more massive giant stars located in the same region. Later on, Grenon (1978) extended similar investigations of star locations in the absolute magnitude and color index diagram for galactic G, Κ and M stars with [Fe/H] = -0.40 to -0.75 dex. Hauck & Philip (1981) and Hauck (1981 Hauck ( , 1994 It was shown that HB stars are located in a specific areas of these diagrams. However, these studies were mainly devoted to the BHB stars: only nine RHB stars were investigated.
RHB STARS IN THE STRÖMGREN PHOTOMETRIC SYSTEM
The medium-band photometric system defined by Strömgren (1963a Strömgren ( , b, 1966 was originally intended for the classification of A and F-type stars. However, as early as in 1970, Strömgren suggested that the uvby system might be appropriate for stars of later spectral types, including RHB objects. Afterward it was shown that the ci index works well as a luminosity indicator for later spectral types as well, at least for giants and supergiants (Gustafsson & Bell 1979) . Also it was shown that the mj index measures met al-abundances even for Κ giants (cf. Bell L· Gustafsson 1975 , Gustafsson & Bell 1978 . Gustafsson L· Ardeberg (1978) tried to use these possibilities of the system in an attempt to develop a method for finding RHB stars in galactic fields. They have observed stars from 47 Tue and compared their locations in the c\, (b -y) and mj, (b -y) diagrams predicting the location of RHB stars. It was found that observations in the uvby system should provide fairly clean samples of HB stars in the solar neighborhood and at high galactic latitudes (with no interstellar reddening). At lower latitudes, the positive results are dependent on the knowledge of interstellar extinction. Later on, Ardeberg L· Lindgren (1981) observed bright G-type stars (Β < 10.2 mag) in the solar neighborhood, however, no RHB stars were found in that sample.
The uvby system was successfully applied for a search of RHB and AGB stars by Bond (1980) . From a list of 132 red giants and subgiants with My < +2 and [Fe/H] < -1.5, about thirty stars have been suggested to be RHB and AGB objects. In the ci,6-y diagram (Fig. 1) , they occupy an area with b-y< 0.5 and high c\. It was shown also that the c\ index is sensitive both to the surface gravity and anomalous CH strengths in metal-poor stars. However, the Strömgren photometric system succeeded better by identifying new field BHB stars (Philip 1984 , Flynn et al. 1994 and references therein).
RHB STARS IN THE VILNIUS PHOTOMETRIC SYSTEM
The Vilnius seven-colör photometric system gives temperatures, luminosities and metallicities for F-G-K-type stars in the presence of any interstellar reddening (Straizys 1973 (Straizys , 1977 (Straizys , 1992 . The first eight RHB stars were identified in the Vilnius photometric system by Straizys et al. (1981) . The diagrams U -P,V -S and QUPY,Qxzs were found to be most useful for identifying RHB stars.
In the diagrams U -P,V -S and U -P,Y -V, RHB stars occupy a region between the sequences of normal giants and supergiants, a bit closer to the supergiant sequence. RHB stars can be separated from supergiants by the Χ -Υ, Y-V diagram. Figs. 2a and 2b show 53 RHB candidates found or confirmed by means of the Vilnius photometric system (Straizys et al. 1981 , Bartkevicius & Sperauskas 1983 , Bartkevicius & Tautvaisiené 1987 , Tautvaisiené 1996 , Tautvaisiené & Bartasiüté 1996 . The last two papers contain observations in the Vilnius photometric system of core-heliumburning stars belonging to the thick disk of the Galaxy.
RHB STARS IN THE DDO PHOTOMETRIC SYSTEM
The DDO narrow-band photometric system (McClure 1976 (McClure , 1979 ) is well suited for determination of the atmospheric parameters (T e ff, log g and [Fe/H]) of late-type stars. A framework for the classification of the red horizontal-branch stars was presented by Norris et al. (1985) . In 1975-1978, they obtained DDO photometry for 309 "metal-weak" stars of Bidelman & MacConnell (1973) . Their DDO photometry has been supplemented by unpublished BVRI observations of Bessell and Han. 16 RHB stars (5% of the sample) have been clearly separated from the others in the C(35 -38), (R-I)c diagram (Fig. 3) which is an analog of a log g, T e ff diagram. The criteria for the RHB star identification were the following: 0.28 < (R-I) < 0.45 and 1.10 < C(35-38) < 1.35, ex- eluding the stars with C(35-38) < 1.765(R-Ί) + 0.374. However, the DDO system has its own temperature-sensitive index C(42-45) and Norris (1978) has applied it instead of R-I in his analysis of the RHB candidates in the galactic thick disk. Norris & Green (1989) made DDO observations for a sample of 157 stars toward the South Galactic Pole, complete in the ranges of 0.70 < B-V < 1.10 and 8.5 < V < 13.0 and chosen from the Eriksson (1978) survey of an 11.8 square degree region in order to isolate objects in the core-helium-burning phase of evolution at distances ζ from the galactic plane up to 3 kpc. The location of these stars was investigated in the diagrams C(45-48), C(42 -45) and C(35 -38), C(42-45). It was found that there is a deficiency of RHB stars as hot as in the disk globular clusters. However, the authors found somewhat cooler objects which were identified with the clump and red giant branch stars of the old, metal-poor open clusters (approximately in equal numbers).
The DDO system has been used many times for investigation of the behavior of the λ 4215 CN band strength among red giants (see Smith 1987 for a review). This molecular absorption feature falls within the passband of the 41 filter. As a result, the stars with enhanced λ 4215 CN bands exhibit a redder C(41 -42) color than other stars of similar C(45-48), this second color serving as a surface gravity indicator. Globular cluster giants with enhanced Λ 4215 CN bands were first discovered, using this method, by Osborn (1971) . In the red giant area, the enhancement of CN bands becomes more frequent for RHB and AGB stars. As a possible explanation of this effect, there is the possibility of mixing of the processed material to the surface layers during the helium-core-flash (Smith L· Demarque 1980) and during helium-shell flashes happening in the AGB evolutionary phase (Sweigart 1975 , Gingold 1974 ):
POPULATION OF THE RED CLUMP GIANTS IN THE BAADE'S WINDOW
A large number of red clump stars belonging both to the galactic bulge and disk was found in Baade's Window fields in the direction of the galactic center using CCD observations of the Optical Gravitational Lensing Experiment (OGLE, Udalski et al. 1992 Udalski et al. , 1993a . The red clump stars is the main galactic bulge component in the V, V -I diagram of ~ 3 x 10 5 stars obtained in nine Baade's Window fields covering a total area of 40' x 40' and centered at b = -3.9°, I = 1.0° (Paczynski et al. 1994) . That clump stars are more abundant than the red giants below the clump is shown also by the color-magnitude diagrams of intermediate age clusters (Breger 1982 , Anthony-Twarog et al. 1990 , Paez et al. 1990 ).
In Fig. 4 , which is the upper part of the V,V -I diagram by Paczynski et al. (1994) , another interesting feature is seen: the sequence of stars between distances of 1 and 4 kpc is probably formed by the red clump stars of the disk. If so, this is the first case when so large sample of core-helium-burning stars is found in the galactic disk.
RED CLUMP STARS IN THE SOLAR NEIGHBORHOOD FROM THE HIPPARCOS OBSERVATIONS
The presence of red clump stars in the solar neighborhood was clearly demonstrated in the HR diagrams by Perryman et al. (1995) based on of the preliminary Hipparcos catalog (H30), which represents roughly 85 % of the total satellite data. In Fig. 5 , we show a diagram constructed for the stars with σ π /π < 0.1 and σρ-ν < 0.025 mag. The ordinate gives the absolute magnitude, M(Hp), derived from the satellite-determined parallaxes and the satellite-derived Hp magnitudes. The abscissa gives the color index B -V, derived from ground-based observations compiled in the Hipparcos Input Catalog. On the giant branch there is a distinct grouping of objects at B -V PS 1.0, M{Hp) fti 1.0 mag. Thus, it took 25 years to confirm a theoretical prediction by Cannon (1970) that the red clump stars should be a prominent feature of the color-magnitude diagram of stars in the solar neighborhood. 
CONCLUDING REMARKS
We have attempted to provide a short description of the main results on photometric identification of red core-helium-burning stars in the galactic field. The red core-helium-burning stars have already been identified in all main components of the Galaxy: central bulge, thin disk, thick disk and halo. However, the available data are not sufficient for investigation of their color-magnitude-diagram morphology and space density. For this, the deep three-dimensional classification of stars down to 17-20 mag at different galactic longitudes is necessary. CCD photometry in the Vilnius or Strömvil (Straizys et al. 1996) photometric systems is capable of doing this job.
For the brighter stars, a spectroscopic method of identification of the RHB stars proposed by Rose (1984 Rose ( , 1985 may be used. Photometric observations of the core-helium-burning candidates identified by Rose (1985) confirmed reliability of this method (Norris 1987 , Tautvaisienè 1996 , Tautvaisienè & Bartasiüté 1996 . However, the simplest way to detect stars belonging to the RHB is by photoelectric and CCD photometry in the systems giving a three-dimensional classification.
Since independent calibrations of photometric quantities for RHB stars are not yet available, investigators use calibrations for ged giants. It would be useful to verify whether the available calibrations for red giants are also valid for RHB stars. For this, more high-resolution spectral observations of already detected RHB stars are needed.
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